An important tenet of optimal foraging theory is that foragers compare prey densities in alternative patches to determine an optimal distribution of foraging behavior over time. A critical question is over what time period (time horizon) this integration of information and behavior occurs. Recent research has indicated that rats do not compare food density in a depleting patch with that in a rich patch delayed by an hour or more (Timberlake, 1984) . In the present research we attempted to specify over what time period a future rich patch wouid affect current foraging. The effect of future food was measured by early entry into the rich patch (anticipation) and by a decrease in food obtained in the depleting patch (suppression). The rats showed anticipation of a rich patch up to an hour distant, but suppressed current feeding only if the rich patch was 16 min distant or less. The suppression effect appeared mediated by competition for expression between anticipatory entries into the rich patch and continued foraging in the depleting patch. These results suggest that optimal foraging is based on a variety of specific mechanisms rather than a general optimizing algorithm with a single time horizon.
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Optimal foraging theory is generally concerned with the evaluation of alternative sources of food and the selection of optimal strategies for exploiting these resources over time. A classic problem in optimal foraging theory is how long an animal should forage in a particular location (patch) before leaving for an alternative patch (referred to as the "giving-up time"- Krebs & McCleery, 1984; Pyke, Pulliam, & Charnov, 1977) .
According to the marginal value theorem of Charnov (1976) , optimal foragers should leave a patch when the rate of finding prey falls below the average rate of finding prey in alternative patches. A reasonable amount of data support this prediction (e.g., Cowie, 1977; Killeen, Smith, & Hanson, 1981) , thereby lending credence to the assumption that animals behave as rational consumers, accurately evaluating and comparing over time the net benefit of alternative foraging strategies. However, before accepting completely an economic model of animals as rational consumers, we need more information about the actual time period over which animals compare alternative food sources and behave appropriately. This "window" of integration has been referred to as the time horizon of the animal (Kamil & Roitblat, 1985; Lea, 1981) . Typical foraging studies have not studied the time horizon of an animal because patches are essentially made available simultaneously. Delay between patches is realized in terms of relatively small geographical or schedule-based distances.
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Correspondence concerning this article should be addressed to William Timberlake, Department of Psychology, Indiana University, Bloomington, Indiana 47405. siderable for many foragers. Further, many types of plants and prey animals are most accessible and/or least costly at particular times of the day. In order to maximize its food intake per unit cost, an animal must organize its foraging activity with respect to the temporal distribution of these peak periods (e.g., Kamil, 1978; Heinrich, 1979) , not just with respect to the patches available at a particular time.
In a specific test of the ability of foragers to compare different "patches" across temporal gaps, Timberlake (1984) found that rats showed no indication of "rational" consumption when access to a depleting patch preceded access to a rich patch by an hour or more. In this paradigm rats were placed in an experimental chamber with access to food on a progressive ratio (PR) schedule for an hour once each day. The PR schedule resembled a depleting patch in that the more food the animal earned, the higher the price it had to pay for the next food item. Following an hour in the depleting patch, the animal was removed and then returned to the experimental chamber for a second session either immediately or 1-22 hr later. During this second session the rat was provided with free food up to a fixed combined daily intake for both patches. This fixed intake precluded any obvious differences in deprivation.
From a simple optimality view that considers only current intake and response costs, the temporal distance between the two daily foraging sessions should be of no consequence. If the rat acted as a perfectly informed and rational consumer in this test, it should maximize its overall benefit to cost ratio by waiting out the depleting patch after obtaining a few pellets and taking nearly all its food in the second, free-food patch.
However, it is clear that both animals and people tend to discount future rewards as an increasing function of temporal distance (e.g., Ainslie, 1974; Fantino & Abarca, 1985; Rachlin & Green, 1972; Mazur & Logue, 1978) . Such discounting makes sense in organisms adapted to unpredictable and dangerous en-vironments, where a captured prey item should always be worth more than a comparable potential prey item. On the basis of such arguments, one would anticipate a suppression effect of future food on current foraging that declined with temporal distance.
The results of the study were surprising, though, in showing no suppression effect of future food on foraging in the depleting patch even at the hour's delay. Further, this absence of eifect could not be attributed easily to a lack of familiarity with the procedures, instability of the situation, or insensitive measures of responding. Even a slight decrease in the tendency to forage should have reduced responding in the depleting patch, given the increasing cost of food and the length of the session. Instead, under all conditions the rats fed in the depleting patch as though no future food existed. These data strongly suggest that the time horizon of the rat for comparing alternative sources of food is less than an hour.
The major purpose of the present study was to determine more precisely the time interval over which a rich source of future food will decrease foraging in a depleting patch. The present experiment modified Timberlake's (1984) procedure by employing two physically separate patches that were continuously available to the animal. The patches consisted of two small areas, each containing a bar and access to a feeder. In one of the patches food was always available on a PR schedule (the prey density depleted with each obtained prey). In the second patch food became available on a continuous reinforcement schedule (CRF) after a fixed delay from the beginning of the session. Delays to the second patch ranged from 4 to 120 min.
The second purpose of this research was to determine whether the limited time horizon in Timberlake's (1984) study occurred because the testing paradigm prevented the operation of mechanisms typically producing optimal behavior. In Timberlake's procedure, rats were forced to remain in a depleting patch for an hour. In more natural circumstances rats would be able to leave a depleting patch and, thus, avoid continued contact with food-related cues eliciting responding. Attention to cues associated with a reward has been shown to decrease selfcontrol in human children (Mischel, Ebbesen, & Zeiss, 1972) . It might be that the rats continued to respond in the depleting patch because they were unable to escape the food-related cues and were still hungry.
In the present study we examined the effects of forced exposure to the depleting patch by comparing the behavior of rats that were able to leave the depleting patch with the behavior of those that were not. For half the animals (the no-barrier group), the two patches corresponded to either side of the apparatus; the bars for these two patches were only 13 cm apart. For the other half of the animals (the barrier group), a barrier physically and visually isolated the two patches and introduced a tunnel connecting them in such a way that the bars for the two patches were approximately 80 cm apart. Animals in the barrier group were able to leave the depleting patch and remain in the tunnel or enter the second patch, as they chose. If the possibility of leaving a depleting patch is important in decreasing current foraging, animals with the barrier should show less food intake in the depleting patch than those without the barrier.
The third purpose of the present experiment was to investigate the possibility that a time horizon may not be a unitary phenomenon. Timberlake (1984) measured decreases in current foraging but did not consider that rats may anticipate the availability of future food without decreasing current foraging. The present study measured both the decrease in current foraging and the anticipation of future food. The decrease in current foraging was measured by comparing food intake in the PR patch under shorter delays to future food (4 to 64 min) with intake when future food was delayed for 2 hr. The anticipation of future food was measured by time spent and by number of barpresses in the CRF patch before food became available there.
Method

Subjects
The subjects were 8 female Sprague-Dawley rats obtained from a local breeding colony at Indiana University. All subjects were approximately 150 days old at the beginning of the experiment. Hach rat was housed separately with free access to water in the home cage and was maintained under constant light.
Apparatus
The apparatus consisted of four metal rectangular boxes (50 x 35 x 38 cm) with a Piexiglas front and top. A top view of a single box is shown in Figure 1 . Each box was contained in a sound-attenuating wood chamber and illuminated by a 15-W cool white fluorescent light positioned 10 cm above the top of the box. A ventilation fan located at the back of each chamber provided masking noise and ventilation.
Food pellets (Bio Serv 94-mg dustless pellets, Frenchtown, New Jersey) were delivered by a Waltke Feeder (Bloomington, Indiana) into a metal food tray located in a recessed opening on the back wall of the box. The opening was 16.5 cm from the side wall and 5 cm above the floor. An infrared photodetector measured each time the subject placed its head in the food tray. Two retractable bars were located on each side of the food receptacle, 9 cm from the side wall and 4 cm above the floor. A green jewel light (24-V DC) was located I cm above the left bar; a red jewel light was located I cm above the right bar.
Three pressure-sensitive metal panels on the floor of the apparatus detected the location of the subject within the box. The feeder panel (10 X 12 cm) was centered in front of the food receptacle; the two side panels (28 X 12 cm) were centered along the two side walls. A removable T-shaped partition divided the box into two separate patches of equal size. The "bar" of the T (which is shown parallel to the bottom of Figure  1 ) was constructed of Plexiglas and formed a 10-cm wide passageway across the front of the box. The stem of the T was sheet metal (25 cm long X 30 cm high) and extended from the center of the Plexiglas to the back (feeder) wall. A hinged metal flap (12 cm wide X 10 cm high) that fit in the food receptacle allowed the subject access to the receptacle from either patch, but maintained visual isolation.
The apparatus was controlled by an IBM-PC and solid state interface located in an adjacent room. Programmed contingencies and data collection were managed at a 0.1 -s resolution, using Conman Contingency Management Software (Spyder Systems, Bloomington, Indiana).
Procedure
In order to facilitate acquisition of barpressing, the subjects were initially placed on a food-deprivation regimen that reduced them to 85% of their ad lib weight. This deprivation regimen was not maintained in the experiment proper. Instead, the animals were provided 32 min of free access to food in the CRF patch in addition to whatever they earned in the depleting (PR) patch. After 2 days of barshaping, the bar producing food was alternated within the session in such a way that the subjects received the first 25 pellets by pressing one bar, and the last 25 pellets by pressing the other bar. The light above a particular bar was illuminated to indicate which bar was currently functional. The sequential order as to which bar delivered the first and last 25 pellets was reversed each day for 4 successive days.
During the experiment proper, animals had physical access to both the progressive ratio (PR) and continuous reinforcement (CRF) patches at all times. For the barrier group (N = 4), the presence of the barrier required the animals to traverse 80 cm to move from one bar to the other. Each session began with the insertion of both bars, but only the bar in the PR patch was functional, as indicated by the light over the bar. The patches were always on the same side for a given animal but were counterbalanced across subjects. The PR schedule consisted of a dwell 1-step 1 sequence, meaning that the required number of bar presses increased by one each time a pellet was obtained (see Timberlake, 1984) .
The CRF schedule became available after a fixed time had elapsed from the start of the session. Availability was indicated by a light over the bar in the CRF patch. In the barrier condition the animals had to leave the PR patch to see the light: in the no-barrier condition it was possible to see the light from some locations without leaving the PR patch. However, this difference did not appear to affect responding. Animals in both groups inspected the light by approaching it. The delay periods used for the CRF schedule were 4, 8, 16, 32, 64, and 120 min. All subjects started with the 32-min delay and then received the 16-min, 8-min, and 4-min delays in descending order. An ascending series was then conducted in which the 16-min and 32-min conditions were replicated, followed by the 64-min and 120-min delay conditions. Because the data in the replicated conditions did not differ systematically from those obtained in the initial descending series, the two sets of data were averaged for these conditions.
All delay conditions were in effect for a minimum of 18 and a maximum of 24 sessions. Conditions were shifted after visual inspection of 6 days of data showed no systematic trend in any response total for any subject, and the plots of responding by 4-min bins for each day and measure were parallel and coincident for each subject. Subjects received one session each day, 7 days a week.
Subjects were allowed to work on the CRF schedule for 32 min after it became available, at which time the session was terminated. The subjects remained in the apparatus during the delay period up to and including the 64-min delay. In the 120-min delay condition (reference baseline), the subjects were removed from the apparatus and returned to their home cage after 64 min; approximately 1 hr later they were returned to the apparatus and allowed to work on the CRF schedule for 32 min. The subjects received all of their food within the apparatus, and no restrictions were placed on total food intake during the experiment proper. Several criteria were used to define time spent foraging in the PR and CRF patches. Entry to a patch was scored when the animal depressed the relevant side panel or pressed the appropriate bar. (No-barrier animals could reach the bar without depressing the side panel.) Time spent foraging in a patch accumulated as long as the animal pressed the bar, depressed the front or side panel, or placed its head in the food tray within 15 s of a previous response.
Statistical analyses were based on the last six session block for all conditions, and included mixed and repeated measures analysis of variance designs, and Tukey's HSD (honestly significant difference) test for all post hoc multiple comparisons. The alpha level for significance for the Tukey test on a particular measure was set at the same level as that for the overall analysis of variance (either .05 or .01).
Results
The presence of the barrier did not differentially affect total pellet intake in the PR patch. A 2 X 6 analysis of variance of the effects of the barrier and delay factors on food intake re- how animals perform when future food is expected to have no appreciable effect on current responding (e.g., Timberlake, 1984) . A 2 X 6 analysis of variance revealed a significant interaction between the reference and the shorter delay conditions, fH4,28) = 5.24,p<.05.
Tests of simple main effects comparing intake in the PR patch under the reference condition with intake under each delay condition showed that the rats consumed less food in the 4-min, 8-min, and 16-min delay conditions than they did during the same time intervals in the reference (2-hr delay) condition, Fs(l, 7), ps < .05. However, food intake in the 32-min and 64-min delay conditions did not differ significantly from that occurring at the corresponding intervals in the reference condition, Fs( 1, 7) < 1, ps > .05. An additional post hoc analysis of cumulative food intake in the PR patch under all delays showed that intake in the 4-min and 8-min delay conditions was less than intake in the other delay conditions and that intake did not differ significantly among the 32-min, 64-min, and 120-min delays. (4 min to 64 min) is represented as a percentage of the pellets consumed under the reference condition. A score of 100% indicates that total food intake for a particular delay condition was equal to total food intake over the same time period in the reference condition. The point of this graph is that the relative size of the suppression effect was inversely related to the temporal distance of future food, a conclusion supported by the results of a repeated measures analysis of variance over the delay conditions, f\4, 28) = 15.09, p < .01. Post hoc analysis showed that the percentage of reference pellets consumed in the 4-min, 8-min, and 16-min delays (58.8% to 79.7%) was significantly less than the percentage consumed in the 32-min and 64-min delays (approximately 100%). Figure 3 shows the mean number of anticipatory barpresses (Panel A) and the mean time spent (Panel B) in the CRF patch during the delay periods (i.e., prior to the availability of food in the CRF patch). The data shown were averaged over two successive 2-min bins for all delay conditions except the 4-min delay, which was plotted by 2-min bins. Both barpresses and time spent on the CRF patch showed clear anticipation of the availability of food at all intervals, with the possible exception of the 64-min condition. Repeated measures analyses of variance on the mean number of barpresses and the mean time spent in the CRF patch in the last bin prior to the availability of food was significant for both measures, /s(5, 35) = 8.71 and 25.97, p& < .05, respectively. This difference in "terminal" responding was attributable to a slight rise in barpressing and time spent in the CRF patch up to the 16-min delay followed by a monotonic decrease with longer delay intervals.
Post hoc analyses indicated that the terminal number of barpresses in delays up to and including 32 min were significantly greater than the terminal number in the 64-and 120-min delays, which did not differ. The terminal amount of time spent in the CRF patch showed the same results, except that time spent in the 64-min delay, though less than that spent in the shorter delay conditions, was significantly greater than in the 120-min delay.
A mathematical index of anticipation was computed for each measure in each delay condition (the index of curvature -Fry, Kellehcr, & Cook, 1960 ) to allow precise comparison of the change in responding from the first to the second half of each delay interval. The index of curvature decreased significantly as the delay interval increased, Fs(5,35) = 2.97 and 2.39, ps < .05; but post hoc analysis showed no difference in relative anticipation over the 4-to 64-min delays. Only the 120-min delay showed a significant decline in curvature. Finally, Figure 4 shows the only notable difference between the no-barrier and barrier groups. The average visit times during each delay condition are shown separately for each group (Panels A and B, respectively). As in Figure 3 , the data shown were averaged over two successive 2-min bins for all delay conditions except the 4-min delay, which was plotted in 2-min bins. A 2 X 6 analysis of variance was used to compare average visit time in the last bin of each delay condition for both groups. The analysis showed a significant interaction between the barrier and delay factors, F(5, 30) -6.80, p < .05.
A test of simple main effects showed that the average visit time in the CRF patch during the last bin was significantly greater in the barrier than the no-barrier group for the 8-, 16-, and 32-min delays, all Fs( 1, 6) > 6.00, ps < .05, but not in the 4-and 64-min delays, Fs(l, 6) =-3.08 and 3.56, ps > . 10, These results generally support the prediction of optimal foraging theory that the longer the distance between patches, the longer the visit time (see Larkin & McFarland, 1978; Smith & Sweatman, 1974) . These data also support the finding reported above that anticipation of access to food in the CRF patch decreased at longer delays.
Discussion
The data showed that rats failed to decrease current foraging in a depleting patch when a future rich patch of food was delayed by more than 16 min. Within the 16-min window, suppression was inversely related to the size of the delay period, but the degree of suppression was quite small compared with what was required for the rats to maximize their intake per response cost. Even at the 4-min delay, rats failed to stop responding in the depleting patch until the price per pellet reached seven times the price in the rich patch. With delays of 32 min or 64 min to the rich patch, the rats continued to respond for pellets when the price was over 20 times that in the rich patch. (These prices can be obtained from the number of pellets earned in the PR patch [ Figure 2 ], recalling that the price went up by one press for each pellet obtained.)
These data support Timberlake's (1984) report that rats showed no suppression eifect of future food on current responding when patches were separated by an hour or more. The present results further reduce the lime window within which rats show a suppression eifect of future food to less than 32 min. In the introduction we noted that the absence of a suppression effect in Timberlake's (1984) rats might have reflected the inability of the rats to escape the depleting patch. In more typical circumstances rats would leave a depleting patch to search elsewhere or return to their burrow, thus avoiding exposure to cues instigating foraging in an inferior patch (see also Mischel et al., 1972) . The present data failed to support this explanation because the intake of animals with clearly separated patches (the barrier group) did not differ from that of animals unable to withdraw physically from cues associated with the depleting patch (the no-barrier group).
The time period over which future food decreased current foraging was relatively short despite our efforts to create conditions that were sensitive to the suppression effects of future food. The PR schedule ensured a continuously increasing price differential between current and future "prey," while the reliability of the laboratory conditions far exceeded what would be expected in the rat's selection environment. Food in the rich patch always became available after the same temporal interval for not fewer than 18 successive days in each condition. Further, the rich patch was an important source of food because the amount of food consumed there was always larger than the amount obtained in the depleting patch.
Other laboratory studies concerned with the integration of alternative food sources in time have reported somewhat similar time ranges for suppression. With respect to optimization of intake per unit response cost, the longest reported interval is 15 min. Hodos and Trumbule (1964) studied the ability of chimpanzees to switch optimally between a PR schedule and a fixed-ratio (FR) schedule that reset the PR value to one. They found that the apes were able to approach minimal response cost per reward by switching to the FR schedule well before the current value of the PR equaled the FR. The time period over which the animals appeared to assess the payoff from the combined schedules was around 15 min (30 min if the animals compared two successive cycles). In related paradigms, pigeons were unable to approach optimal performance even at shorter intervals (Lea, 1976; Mazur, 1981) . In self-control paradigms with pigeons, optimal behavior (choice of the larger delayed reward) can be trained but only to about a 6-min interval (Mazur & Logue, 1978) . Even 3-to 5-year-old children under the best conditions find it difficult to wait longer than 12 min for a larger delayed reward (Mischel et al., 1972) .
With respect to obtaining merely some indication of a suppression effect of future food, short time periods are still the rule. In studies of behavioral contrast in pigeons, the relative food density in the next schedule component has little effect on responding in the current component over intervals longer than 5 min (e.g., McSweeney, Dougan, Higa, & Farmer, 1986; Williams, 1979) . Flaherty and Rowan (1985) showed that rats decreased licking of a 15% sucrose solution when access to a 32% sucrose solution followed within 3.25 min.
Some longer times have been reported. In two out of three experiments Flaherty and Checke (1982) found a significant suppression of saccharin licking in rats when access to a preferred sucrose solution was provided 30 min later. Bacotti (1976) claimed that immediate home-cage feeding markedly decreased responding for food by rats for a period of 15 min. prior to the end of a 1-hr session. These data are not markedly inconsistent with our own in terms of time frame.
Finally, Hursh (1986) reported two relevant studies with squirrel monkeys. One study appears related in procedure and time frame to Bacotti's (1976) . The other study, though, appears to show integration of responding across different food sources over a much longer time frame. Barpressing for food during a daily 12-hr work session was markedly decreased by providing '/•s or % of the normal daily intake immediately following the work session. It is possible that marked differences exist among species, but an alternative explanation is that these data reflect the effects of differences in motivation. The amount of free food the monkeys received following the work period most likely decreased the deprivation levels of the animals when they began the next daily work session. Such decreases in motivation would show up most clearly at higher work requirements, exactly the circumstances in which Hursh reported his effects.
In short, the laboratory data most strongly support the view that animals have a rather short time period over which they behave effectively with respect to temporally separated feeding alternatives. Even within this range of intervals, there is no suggestion, except in chimpanzees, that allocation of behavior is optimal with respect to food intake per unit cost. In general, animals pay much too high a price for food to be acting as rational consumers with respect to food alone.
That animals only modestly decrease a current costly foraging effort in anticipation of a future rich patch can make sense in an ultimate view of foraging. A strong tendency to wait for future food is likely to be selected against in most circum- stances. Future food is inevitably less certain than present food, and predator risk is always present. Therefore, there should be a marked bias toward immediate food, though the extent of the present bias is a little surprising. There may exist species-typical variation in tendencies to wait for future food (see also Lea, 1981) . For example, species that have evolved in less predictable environments with high predator risk should wait less readily than animals with lower predator risk. Rats and pigeons may be such species.
Interdependence of Suppression and Anticipation
The present data allowed the separation of anticipation and suppression effects of future food. Anticipatory time spent in the rich patch was shown by animals even in the 64-min delay condition. At this delay 1 animal developed the habit of falling asleep in the tunnel between the patches, only to rouse itself shortly before food became available (see also Rachlin & Green, 1972) . In contrast to this ability to anticipate future food over relatively long periods, rats suppressed current responding only when the delay to food was 16 min or less. This difference might be explained by the presence of two different processes or time horizons, one for anticipation and one for suppression. However, the present data are compatible with the argument that both effects resulted from the single process of anticipation. Suppression occurred only when anticipatory activities competed for time with current foraging activity. Table 1 shows for each delay condition the average time spent in the CRF patch and in travel between the PR and CRF patches during the last two successive 2-min bins. The travel time for all delays was set to the minimal average time outside both patches shown during any delay condition. This time was assumed to reflect only movement between the patches. Table 1 also shows the time in the PR patch during the reference condition as an estimate of how much time the animal would spend eating, given no alternative food source. It can be seen that the sum of the times in the patches and in travel is greater than the total available time (120 s) for the 4-, 8-, and 16-min delay conditions, but not for the 32-or 64-min delays.
This means that in the short delay conditions, anticipatory behavior (entering and baipressing in the CRF patch) appeared to interfere with working in the PR patch at the level of the final common path to expression (McFarland & Sibly, 1975) . But in the longer delay conditions there was sufficient time to check the CRF patch (at the end) white still obtaining all the pellets in the PR patch shown in the 120-min (reference) delay condition.
However, these data do not disprove the existence of a separate suppression process. Ft is not clear whether competition alone can account for the size of the current suppression effect.
Also, there are experiments showing suppression effects (e.g., Flaherty & Checke, 1982) that are not readily interpretable in terms of competition for expression. The safest conclusion is that considerable care is necessary to disentangle the complex mechanisms that may affect foraging.
Time Horizons and Optimal Foraging Theory
There are considerable data supporting the view that animals have optima! strategies for exploiting alternative sources of food over time (e.g., Krebs & McCleery, 1984) . Though many tests of optimal foraging are based on situations in which patches are concurrently available, there are data such as those of Belovsky (1978) on the moose, Heinrich (1979) on bumblebees, and Kamil (1978) on nectar-feeding birds that indicate that animals foray optimally among temporally separated patches over the course of a day. At first consideration, these data are difficult to reconcile with the laboratory data reviewed above that suggest marked limitations on animal's abilities to integrate information from temporally separated patches. Even a small delay appears to produce radical deviations from the reasonably optimal distribution of behavior obtained under concurrent choice.
It is possible that laboratory simulations leave out aspects of the foraging situation critical for optimal behavior. For example, in foraging there may be marked differences in the nature of incentives that may facilitate their comparison. On the other hand, it is also possible that the mathematical tractability of optima] foraging theory has led us to the erroneous assumption that animals use a simple optimality algorithm to compare alternative resources regardless of their temporal distribution. It seems most likely to us that optimal behavior is produced by a good fit between the environment and a complex set of foraging mechanisms ranging from short-term integration through longterm anticipation.
If an animal appropriately anticipates the time and location of food, local choice mechanisms may be able to account for much of the rest of its behavior. Anticipation of food availability may be linked to circadian timing (e.g., Holies & deLorge, 1962; Bolles & Moot, 1973) , seasonal cues, or relatively long-term spatial memory (e.g., Kamil & Balda, 1985; Shettteworth & Krebs, 1982) . Locai choice mechanisms may also depend upon retrospective and spatial memory (e.g., Beatty & Shavalia, 1980; Cowie, 1977; Olton, Handelman, & Walker, 1981) , counting or sampling rules (e.g., Gill & Wolf, 1977; Howell & Haiti, 1980) , and simple matching or maximizing algorithms.
There is probably no single time horizon or timing process. an effect. Time horizons may also vary with the type of functional system involved (e,g., drinking versus feeding). The above results and speculations suggest that foraging behavior is more complexly determined than assumed by general optimality algorithms that do not carefully consider time frame.
